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DETAILED ACTION 



Status Of Claims 

1 . This Office Action is in response to an amendment received 4/5/2007 in which 
Applicant lists claim 6 as being cancelled, claims 1-2, 7 and 9-14 as being previously 
presented and claims 3-5 and 8 as being original. It is interpreted by the examiner that 
claims 1-5 and 7-14 are pending. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/5/2007 has been entered. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Application/Control Number: 10/849,349 Page 3 

Art Unit: 2872 

Claim Objections 

4. Claims 8 and 14 are objected to because of the following informalities: preamble 
statements of dependent claims should be consistent with the claim from which they 
depend. Claims 8 and 14 appear to be "quasi-independent" claims and should be 
rewritten in independent form including all of the limitations of the claim from which it 
depends. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claim 7 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. It 
is unclear how an optical system as claimed in claim 1, which is embodied by figure 1 of 
the applicant's figures, can also include "a case where an inner product which is formed 
between outer products each formed by a vector indicating incident light and a vector 
indicating reflected light in the respective reflections at the reflective surface is negative" 
(as embodied in figures 2 and 3 of applicant's figures). 
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Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1, 3-5 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Takeyama, U.S. Patent Publication 2002/0039232, of record (hereafter Takeyama). 

9. As to claim 1 , Takeyama discloses an optical system which guides a displaying 
luminous flux from a display device to an eye of an observer (see figure 14), comprising: 

a first optical element (see figure 14, element P1) and a second optical element 
(see figure 14, element P2) in order from the side of an exit pupil of the optical system 
(see figure 14, element 31) to the side of the display device (see figure 14, element 36, 
and col. 23, lines 1-12), 

wherein a combined optical power provided by an emergent surface of the 
second optical element (see figure 14, element 41) and an incident surface of the first 
optical element (see figure 14, element 35) is a negative optical power (it is noted by the 
examiner that the emergent surface of the second optical element and the incident 
surface of the first optical element appear to have a negative power because of the 
similarity between the shape of the space of Takeyama to the shape of the space 
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shown in figure 1 of the applicant's drawings), and the optical system forms an 
intermediate image with the displaying luminous flux in the first optical element (see 
figure 14, the dotted line within element P1); and 

wherein the first optical element includes at least a first surface which has a 
reflecting action (see figure 14, element 33/34) and a second surface which reflects the 
displaying luminous flux reflected by the first surface back toward the first surface (see 
figure 14, element 32) such that a central principal ray of the displaying luminous flux 
incident again on the first surface (see figure 14, element 33/34) is reflected and travels 
toward a substantially opposite side to a reflecting side in the previous reflection (see 
figure 14, element 32) with respect to a normal to the first surface at a hit point of the 
central principal ray (it is noted by the examiner that this limitation appears to be met by 
the optical system disclosed in figure 14 of Takeyama, wherein the optical structure and 
system of the applicant's recited system and the optical elements and system of figure 
14 of Takeyama are similar to each other). 

10. As to claim 3, Takeyama discloses that the optical system forms a pupil image in 
an optical path of the displaying luminous flux in the first optical element (see figure 14, 
element P1). 

11. As to claim 4, Takeyama discloses that the optical system forms a pupil image in 
an optical path of the displaying luminous flux in the second optical element (see figure 
14, element P2). 
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12. As to claim 5, Takeyama discloses that at least one of the first and second 
optical elements includes a reflective surface decentered with respect to an optical path 
of the displaying luminous flux (see figure 14, elements 33, 32, 34 and 42). 

13. As to claim 8, Takeyama discloses a display device (see figure 14, element 36, 
and col. 23, Lines 1-12) which forms an original image (see figure 14, element 36); and 
the optical system according to claim 1 (see section 8 of this office action). 

14. Claims 9 and 11-14 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Takagi et al, U.S. Patent Number 7,012,756 B2, of record (hereafter Takagi). 

15. As to claim 9, Takagi discloses an optical system which guides a displaying 
luminous flux from a display device to an eye of an observer (see figure 17), comprising: 

a first optical element (see figure 17, element 31) and a second optical element 
(see figure 17, element 21) in order from the side of an exit pupil (see figure 17, element 
S1) of the optical system to the side of the display device (see figure 17, element SI, 
and col. 24, lines 17-24), 

wherein a combined optical power provided by an emergent surface of the 
second optical element (see figure 17, element S8) and an incident surface of the first 
optical element (see figure 17, element S3/S7) is a negative optical power (see Diagram 
1 provided by the examiner below; it is noted by the examiner that since rays emitted 
from display device 'SI' are diverging when passing through emergent surface 'S8' and 
continue to diverge when passing through incident surface 'S3, S7' and therefore the air 
lens formed by the emergent surface of the second optical element and the incident 
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surface of the first optical element has a negative power), and the optical system forms 
an intermediate image with the displaying luminous flux in the first optical element (see 
figure 17, the top of element 31 and Diagram 1 provided by the examiner below); 

wherein the first optical element (see figure 17, element 31) reflects the 
displaying luminous flux a plurality of times by a reflective surface which is decentered 
with respect to an optical path of the displaying luminous flux (see figure 17, elements 
S2-S7); and 

wherein the optical system includes a case where an inner product which is 
formed between outer products each formed by a vector indicating incident light and a 
vector indicating reflected light in the respective reflections at the reflective surface is 
negative (see Diagram 1 provided by the examiner below). 
Diagram 1: 
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16. As to claim 11, Takagi discloses that the optical system forms a pupil image in an 
optical path of the displaying luminous flux in the first optical element (see figure 17, the 
top of element 31 and Diagram 1 provided by the examiner above). 

17. As to claim 12, Takagi discloses that the optical system forms a pupil image in an 
optical path of the displaying luminous flux in the second optical element (see figure 17, 
element 21 and Diagram 1 provided by the examiner above). 

1 8. As to claim 1 3, Takagi discloses that at least one of the first and second optical 
elements includes a reflective surface decentered with respect to an optical path of the 
displaying luminous flux (see figure 17, elements S2-S9). 
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19. As to claim 14, Takagi discloses a display device (see figure 17, element SI) 
which forms an original image (see figure 17, element SI); and the optical system 
according to claim 9 (see section 14 of this office action). 

Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

21. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takeyama, U.S. Patent Publication 2002/0039232, of record (hereafter Takeyama) in 
view of Imamura et al., U.S. Publication No. 2002/0180907, of record (hereafter 
Imamura). 

22. As to claim 2, Takeyama discloses the combination of claim 1 , having a display 
device (see figure 14, element 36 of Takeyama). 

Takeyama does not teach that the display device is a reflective display device or 
that the optical system further comprises a third optical element between the reflective 
display device and the second optical element. 

However, Imamura discloses a reflective display device (see figure 1 of 
Imamura) that further comprises a polarizing plate on the reflective display device (see 
figure 1, element 19 of Imamura). 
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Therefore, it would have been obvious to someone of ordinary skill in the art at 
the time the invention was made to replace the display device of Takeyama with a 
reflective display device of Imamura and to put a polarizing plate in front of the reflective 
display device, as taught by Imamura, and therefore between the reflective display 
device and the second optical element of Takeyama for the purpose of only allowing 
desirable polarizations of light to reflect off the LCD and for glare reduction and 
brightness enhancement. 

23. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi 
et al, U.S. Patent Number 7,012,756 B2, of record (hereafter Takagi) in view of 
Imamura et al., U.S. Publication No. 2002/0180907, of record (hereafter Imamura). 

24. As to claim 10, Takagi discloses the combination of claim 9, having a display 
device (see figure 24, element SI of Takagi). 

Takagi does not teach that the display device is a reflective display device or that 
the optical system further comprises a third optical element between the reflective 
display device and the second optical element. 

However, Imamura discloses a reflective display device (see figure 1 of 
Imamura) that further comprises a polarizing plate on the reflective display device (see 
figure 1, element 19 of Imamura). 

Therefore, it would have been obvious to someone of ordinary skill in the art at 
the time the invention was made to replace the display device of Takagi with a reflective 
display device of Imamura and to put a polarizing plate in front of the reflective display 
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device, as taught by Imamura, and therefore between the reflective display device and 
the second optical element of Takagi for the purpose of only allowing desirable 
polarizations of light to reflect off the LCD and for glare reduction and brightness 
enhancement. 



Response to Arguments 

25. Applicant's arguments, see pages 8-10, filed 4/5/2007, with respect to the 
rejections of claims 7, 9, 1 1 and 13-14 in view of Takeyama in that Takeyama does not 
have an inner product which is formed between outer products, have been fully 
considered and are persuasive. The rejections of claims 7, 9, 11 and 13-14 in view of 
Takeyama have been withdrawn. 

26. Applicant's arguments, see pages 6-8, filed 4/5/2007, with respect to the 
rejections of claims 1 , 3, 5 and 8 in view of Takeyama and the rejections of claims 9 and 
1 1-14 in view of Takagi, have been fully considered but they are not persuasive. 

As to the rejections in view of Takeyama, the last paragraph of claim 1 reads on 
applicant's figure 1 and not applicant's figures 2 and 3. Therefore, the structure of figure 
14 of Takeyama appears to be very similar to figure 1 of the instant application and 
therefore reads on claim 1 (see section 8 of this office action above). 

As to the rejections in view of Takagi, the examiner agrees that a standard 
equation for power for spherical lenses does not accurately describe the relationship 
between surfaces 4 S7' and 'S8' of Takagi since surfaces 'S7' and 'S8' are aspheric 
surfaces. Therefore, ray tracing figure 17 is interpreted to be more accurate in 
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describing the relationship between surfaces 'S7' and 'SB'. The arguments on page 7 do 
not accurately interpret the rays of figure 17 of Takagi in that only the light rays from the 
center of the display were traced and not rays from all three bundles of light being 
admitted by the display. When tracing rays from all three bundles of light being admitted 
by the display, the rays guided to surface 'S8' are diverging and the light passed 
through the surface 'S7' are further diverging, indicating that the air lens formed by 
surfaces 'S7' and 'S8' has a negative power. Further the inner product which is formed 
between outer products is negative for figure 17 of Takagi. 

Conclusion 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek S. Chapel whose telephone number is 571-272- 
8042. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephone B. Allen can be reached on 571-272-2434. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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